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ABSTRACT 


The study was designed to exanine the effects 
of successful EMG and thermal feedback relaxation 
training on frontal muscle tension, digital skin 
temverature, plantar skin conductance and Scores on 
the A-Trait and A-State Scales of the State-Trait 
Anxvety inventory for Children (STAIC)..A central 
purpose of the research was to explore the vhysical 
and psycholorical generalizability of EMG and 
thermal feedback relaxation training for children. 
Ssvecific to that vurposé, ee aiqry contained an 
exploration of some of the vsychophysiological 
effects of the use of EMG and thermal feedback 
relaxation techniques. 

The 54 subjects for this study were drawn fron 
the 89 grade six students attending an elementary 
school in a city of approximately 600,000 residents 
in northern Alberta. This grade six student body 
comprised 47 boys and 42 girls, from which 27 male 
and 27 female Subjects were randomly selected and 
assigned to one of the following grounS: exverimental 
sroup 1, which received EMG feedback relaxation 
training, experimental groun 2, which received 
thermal feedback relaxation training and group 3 
(control groun), which received no relaxation training, 


beyond the instruction: to relax. 
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Fach subject participated, individually, in 
one orientation SesSion, one pretreatment Session 
and five treatment Sessions, each of approximately 
40 minutes duration. These sessions were scheduled 
on consecutive weekdays, with one Subject from each 
group entering the exveriment. on the same day, and 
the time of day during which subjects participnated 
in the study was balanced for the three groups. All 
sessions comprised an initial phase of subject 
preparation, followed by a meaSuring and recording 
phase, of apnvroximately 20 minutes, during which the 
phySiological measurements were made. At the end of 
the pretreatment and final treatment sessions all 
Subjects were required to complete the scales of the 
STAIC. During the treatment sessions, the EMG and 
thermal feedback subjects received visual feedback 
based on frontal EMG activity and digital skin 
temperature, respectively, while the controls relaxed 
without feedback. Tne scores obtained on the STAIC 
at the end of the final treatment Session and the 
physiological measurenents made during the final 
treatment session served as the basis for the main 
Statistical analysis. 

The results of this study revealed a Significant 
difference in frontal EMG activity between the three 
groups during the final treatment session (H = 14.07, 


p< 01), with the EMG feedback groun exhibiting a 


i 7 mh ; a A ‘ ry A fe iia Lae ‘ ov 


sad 


“ yobtansre ined, cai rtd eet 3 ier 

| her ie 
Ae kes Mont hae Tess” aus ainags eS, 
Yinkeptaciies Th. QORee sto Figus. : Pees Be ney mis , 


P 


‘4 }ybetian e@o" nitienaen non. ebheH th aged rte OB id 

Pia Meth Fooly 5 Mae Ato pease Se ee tg. 

yes . Teh: ar ee Ry: Bey ast so Oe, at ee osea 

CTP fee) oes ma) ate ews Mas ey TORK uf » 30 ett fea wy) 

oA Wwoetreyb Sues SEP sat hae sei soe ae 
y ae ; ¥ 


299) os} Ter 60 8, Gs fo Die Borer 


el DEO So" im Bao + wei x hey fs : 
: ry } + - : : P| : t, 4 . : 7 
{ bupe y . ra 
io ¢ nes a 5 wz, 
7 . * 7 : . 
(ithe. 2) Atlbe..dciSaine starw Saetiainp tie inte, (no Ca eO na 
© ay 9 mi, 
y y 
fe q 
hie ere tiitee! sen gee? Deh) Gre + oon ei aS i 


m7) TO * Lis +") 1 Sy t a? far, Phe It ' iaAY o¢ i A wast i, 


Bis), erin sas ts Waite St han ee: ft tea 
‘wihe sd Tepe bP) Ones Boet- 4h *" Sia Meeditpead Tecerhag 
A i _ et l bg f i ; 
Arya Tat icry heer 5 heals ine fan Gee? to. beead 

‘le : 


DEAE \ 2's 


be ma ’ 7 : 
eal ‘ eid baae: ot (Seubsdeqtes 
te | > ae 


re A : , = lle ‘ 
DE icer ee anes tart Het ee | 


STAR. 


is 


tals Boa cong. seed a te 
7 % mares Lae? ai ee naeenetaive Lat sion Pag 


~~ iy 7 = ins we int ae 62) — aa. Gow ‘Hol 4 Shs Treas. ere : 
im, i _~ 
a t ; | 


a 


oe 


cae 
7 owe a 
a 
oo 9 vid é 
- , 


mr x 


“Behertons i Shite a Le 


La 
- 
— 

el. 

\ 


raed 


lower level of EMG activity than either the thermal 
feedback group (U = 36, vo < 02) or the control 
group (U = 99, p< +05), and with no significant 
difference demonstrated between the thermal feedback 
and control groups: (U.= 126, 3 ee pose However, 
there were no significant. differences between the 
three groups with respect to skin temperature 

ee 955) Dae 205), Skim conductance (Ff = 3.09, o> $0.5) 
trait anxiety (F = 2.94, p> -05) and state anxiety 
CH= 15.70; o> -05). These findings are discussed 
in terms of the research objectives and in relation 
to some of the theoretical and practical issues in 
the area of biofeedback training for children. In 
addition, some implications for further research and 


education are delineated. 
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CHAPTER SI 


INTRODUCTION 


Biofeedback Training 


During the past decade, pedieed baer training has 
become increasingly ponular in the treatment of anxiety 
and Stes eeraic bed disorders. As Miller (1974) indicates, 
biofeedback is “the use of...instrumentation to give a 
person better moment-to-moment information about a specific 
physiologic process that is under the control of the 
nervous system but not clearly or accurately perceived 
(p. 684)." Biofeedback can be comparatively simple, as 
when an individual is permitted to observe the output. .of, 
a conventional monitoring device, or relatively comvlex, 
as when a person receives light displays or audio Signals 
based on some physiological function. Biofeedback training 
generally entails instructions to alter the feedback 
Signal in some svecified way and is founded on the 
principle that the proviSion of exteroceptive feedback 
enables the subject to learn to control the function on 


which the external feedback is based (Gaarder, 1971). 


Theraneutic Biofeedback Training 


As previously noted, biofeedback training is being 
used with increasing frequency aS a theraveutic technique. 
Biofeedback training has been applied, with apnvarent 


success, to anxiety reduction (Bernthal & Pansdorf, 1977; 
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Canter, Kondo, & Knott, 1975; Raskin, Johnson, & 
Rondestvedt, 1973) and to the treatment of a host of 
stress-related disorders, including essential hypertension 
(Datey, 1976; Elder, Ruiz, Deabler, & Dillenkoffer, 1973), 
migraine headaches (Friar & Beatty, 1976: Solbach & 
Sargent, 1977), Raynaud's syndrome (May & Weber, 1976: 
Surwit, 1973), tension headaches (Cox, Freundlich, & 
Meyer, 1975; Cram, 1978) and stuttering (Guitar, 1975; 
Lanyon, Barrington, & Newman, 1976). 

Although biofeedback training has been used more 
extensively with adults, children have also benefited 
from biofeedback training during the course of 
treatment for a variety of disorders, including 
asthma (Davis, Saunders, Creer, & Chai, 1973; 

Kotses & Glaus, 1978), hyperkinesis (Braud, 1978: 
Jeffrey, 1978), migraine headaches (Peper & 
Grossman, 1974; Werder, 1978) and subvocalization 
(Aarons, 1971; Parsky & Papsdorf, 1976). 

AG Unis point, 1itssnould be observed that 
therapeutic biofeedback training techniques have been 
used in at least two basically different ways, with 
some applications being specific to a particular 
disorder and others being designed to bring the 
recipient general relief from anxiety and stress-related 
disorders. By means of illustration, the use of 
frontal electronyographic (EMG) feedback training in 


the treatment of tension headaches represents a Spnecific 
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application of biofeedback training, whereas the use of 
frontal EMG feedback as a general relaxation technique 
constitutes a general application of biofeedback training. 
This differentiation is significant in the present 
context, because the current study is primarily 

concerned with the use of biofeedback training techniques 


as types of general relaxation training. 


brevenlive Bloneedahack Training 

Some therapists believe that biofeedback training 
in the early years provides subsequent protection 
against emotional and psychosomatic disorders (Brown, 
1974; Engelhardt, 1978; Luce & Peper, 1971; Volpe, 1975). 
On this basis, it has been reconnended that aus 
receive biofeedback training in school (Engelhardt, 1978; 
Volpe, 1975). Unfortunately, there is no empirical 
evidence directly pertaining to the prophylactic 
Value of Suchwearly treaimineg.,..» However, ,asnumber of 
public school children are currently participating 
in EMG (Engelhardt, 1978; Russell & Carter, 1979) and 


thermal feedback training vorograms (Engelhardt, 1978). 


Biofeedback General Relaxation Training 

In common with other types of general relaxation 
training, biofeedback general relaxation training 
techniques are designed to enable the individual to 
achieve, at will, a state of psychological and 


physiological calm, through the establishment of 
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voluntary control over physiological functioning 
(Budzynski & Stoyva, 1972). Therefore, for the vurpose 
of the present discussion, biofeedback reneral 
relaxation training will refer to biofeedback training 
techniques aimed at the reduction Serene AON OaT and 


physiological arousal. 


Biofeedback General Relaxation Training Techniques 

The most common types of biofeedback training 
to be used as general relaxation training techniques 
are electroencephalographic (EEG) feedback training 
(Benjamins, 1976; Hardt & Kamiya, 1978), EMG feedback 
training (Canter et al., 1975: Engelhardt, 1978; 
Raskin et al., 1973) and thermal feedback training 
(Bernthal & Papsdorf, 1977; Engelhardt, 1978). 
However, only EMG and thermal feedback training have 
received extensive use, in any capacity, with children. 
In common with more traditional types of general 
relaxation training techniques, such as Jacobson's 
(1938) progressive relaxation training and Schultz 
and Luthe's (1959) autozenic training, EMG and thermal 
feedback relaxation training entail instruction in 
the relaxation of striate muscle or peripheral 
vasodilation (Wilkinson, 1978). 

EMG feedback relaxation training. EMG feedback 
involves the amplification of muscle action 


potentials (MAPs) and the feeding back of this 
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information to the subject in the form of auditory 

or visual signals (Autogenic Systems Incorporated, 1976). 

- During EMG feedback relaxation training, the subject 

1S Simply requested to alter the feedback in a manner 

indicative of a reduction in EMG activity. When used 

as a general relaxation training technique, EMG feedback 

training is tyvically restricted to the frontal region 

(Alexander, 1975). This common procedure is observed 

on the basis of the subjective reports of EMG feedback 

Subjects (Budzynski & Stoyva, 1969, 1972). According 

to Budzynski and Stoyva (1969, 1972), frontal EMG 

feedback subjects report that deep relaxation of muscles 

Rinetne {rontaleres ton. 1S fol owed *by ‘a cleeling «of 

relaxation in the rest of the skeletal musculature. 

Underlying the use of EMG feedback relaxation 

training and other types of muscle relaxation training 

as general relaxation training techniques, is the 

assumption that relaxation of the skeletal 

musculature iS incompatible with psychological and 

physiological arousal. At this point, it 1s sufficient 

to note that this assumotion we generally Supported 

in terms of research findings (Budzynski & Stoyva, 1972). 
Thermal feedback relaxation training. When used 

as a general relaxation training technique, thermal 

feedback training entails the vrovision of audio or 

visual Signals based on fluctuations in skin 


temperature (Autogenic Systems Incorporated, 1976). 
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The palmar surface of one of the fingertips customarily 
Serves as the training site, and the subject is 
advised to alter the feedback in a manner indicative 
of an increase in skin temperature (Autogenic Systems 
Incorporated, 1976). The immediate goal of such 
training is peripheral vasodilation, which, in the 
absence of strenuous physical activity, fever, or high 
ambient temperatures, is associated with a calm 
psychological and physiological state (Ackner, 1956; 
Crawford, Friesen, & Tomlinson-Keasey, 1977; Russell, 


1972). 


Some Assumotions Underlying the Use of EMG and Thermal 
Feedback Training as General Relaxation Training 
Techniques 
Anxiety and physiological state. A fundanental 

assumption of all general relaxation training 

techniques is that anxiety is associated with certain 
physiological resvonses and is incomvatible with 
others (Benson, 1975; Budzynski, 1973). While there 
is an obvious lack of consensus regarding the nature, 
origin and resolution of anxiety, it is generally 
agreed that anxiety is accompanied by physiological 
responses that are in the direction of heightened 
physiological arousal or a shift toward dominance of 
the EE ere division of the autonomic nervous 


system (Budzynski, 1973: Stoyva & Budzynski, 1974). 
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Conversely, it is commonly granted that those 

Wbsi ol eet con resvonses indicative of a shift toward 
parasympathetic dominance are incongruous with 
anxiety (Benson, 1975: Wolpe, 1958). Grinker (1966), 
therefore, expresses a well accepted view when he 
observes that “anxiety 1S accompanied by a host of 
interrelated processes which are in the nature of 
activity preparatory to emergency action (p. 133)." 
On the basis of extensive research, Horvath and Fenz 
(1971) conclude that "there is abundant evidence that 
most autonomic measures...are responsive to 
heightened Bre nat statesu(p.. 147.) ae Or,more simply 
putepthene seeps scientific evidence to indicate 
that there iS a positive relationshivn between anxiety 
and physiological arousal. 

However, to assume a relationship between anxiety 
and physiological state is not to suppose that the 
physiological state accompanying anxiety is precisely 
the sane for every verson. As Martin (1961) suggests, 
although the emergency reaction "may be largely 
innate...it is likely that as a result of learning or 
constitutional predisposition individuals tend to have 
variations in the manner in which the...reaction is 
expressed (pvp. 234)." In fact, numerous. studies have 
indicated that people tend to demonstrate idiosyncratic 
patterns of vhysiological activity during stress 


reactions (Lacey, 1950; Lacey, Bateman, & Van Lehn, 
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1953; Lacey & Lacey, 1958; Lacey & Van Lehn, 1952). 
Therefore, it 1s reasonable to subscribe to Stoyva 
and Budzynski'ts (1974) conclusion that the assumption 
of a uniform energency response revresents an 
oversimplified intervretation of the éeniceut! 
Integration of voluntary and autonomic responding. 
Underlying the use of general relaxation training 
techniques that focus exclusively on the reduction 
of tension in the skeletal musculature is the assumption 
that the voluntary and autonomic nervous systems act in 
unison (Budzynski & Stoyva, 1972). EMG feedback 
relaxation training, for example, is used on the basis 
of the supposition that a relaxed skeletal musculature 
is sufficient to dampen the activity of the autonomic 
nervous system (Budzynski & Stoyva, 1972). However, 
while there is evidence in Supvort of the provosition 
that the voluntary and autonomic nervous Systems 
generally act in tandem (Gellhorn, 1964; Germana, 1969; 
Hess, 1954; Obrist, Webb, Sutterer, & Howard, 1970), 
Cameron (1944) and Le Boeuf (1974) have encountered 
subjects in whom the voluntary and autonomic nervous 
systems appear to be only loosely couvled. Perhaps 
as Budzynski and Stoyva (1972) suggest, these individuals 
are “the people for whom muscle relaxation does not 
diminish anxiety (vo. 449)." Certainly this suggestion 
is consistent with Le Boeuf's (1974) finding that 


patients with predominantly autonomic symptoms did 
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not show improvement in either specific symptoms or 
‘generalized anxiety aS a reSult of training in muscle 
relaxation. Clearly, if muscle tension is not always 
a Significant component of the stress response, then 
EMG feedback relaxation training may not be eSpecially 
useful in the treatment of Some individuals. 
Generalization of effects. Unlike most other 
tyves of general relaxation training, EMG and thermal 
feedback relaxation training are typically limited 
to Single sites and it iS assumed that the effects 
of training generalize. As previously mentioned, EMG 
feedback relaxation training is uSually restricted 
to the fcantaanes ion, on the basis of the supposition 
that the training effect generalizes to the rest of 
the skeletal musculature (Alexander, 1975). 
Similarly, thermal feedback relaxation training is 
generally limited to a Single fingertip site and it 
is assumed that general peripheral vasodilation 
results (Engelhardt, 1978). However, the assumption 
of such generalization has dubious Support in terms. 
of empirical evidence. 
Research concerned with the effect of frontal 
EMG feedback training on the rest of the skeletal 
musculature has not been substantial, but the findings 
that. have emerged have proven disappointing. In 
apparent support of their earlier clinical 


observations regarding generalization, Stoyva and 
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Budzynski (1974) reported that "frontalis feedback 
‘subjects decreased on both frontalis and forearm EMG 
levels (ov. 274)." However, while the frontal EMG 
feedback subjects reduced their forearm EMG level 

by 45%, the control subjects reduced theirs by 39%. 
Unfortunately, Stoyva and Budzynski (1974) failed to 
comment on the statistical significance of these 
percentages. “Clearly;* though, the reduction in 
forearm tension demonstrated by the control subjects 
had nothing to do with a generalization of relaxation 
fron the frontal region, Since only the frontal EMG 
feedback subjects showed a Significant decline in 

. frontalrEMGeactivity. “Therefore, “a langesproportion 
of the reduction in forearm tension exverienced by 
the frontal EMG feedback Subjects could be attributed 
to factors other than generalization of the frontal 
EMG feedback training effect. More recent studies 
conducted by Alexander (1975), Freedman (1976), 
Freedman, Glaros and Pavsdorf (1977) and Freedman and 
Papsdorf (1976) do not lend credence to the assumvtion 
that frontal EMG feedback fecantine YS a2Ssuri Lehent 
condition for muscle tension reduction throughout the 
skeletal musculature. Alexander (1975), for example, 
discovered no evidence of a generalization of EMG 
reduction from the frontal region to untrained sites 
on the forearm and lower leg. In addition, Freedman 


(1976), Freedman et al. (1977) and Freedman and 
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Papsdorf (1976) reported findings indicating that the 
frontal EMG feedback training effect generalizes to 
the nearby masseter, but not to the forearm. However, 
as Freedman et al. (1977) caution, given the close 
proximity of the frontal region and masseter, it is 
likely that surface conductance of MAPS between the 
facial muscles was reSponsible for the apparent 
meneralization of relaxation to the masseter. 

Studies of changes in the peripheral vascular 
System resulting from thermal feedback relaxation 
training have also been limited. However, on the 
basis of the available evidence there appears to be 
conSiderable specificity of the training effect to 
the anatomical loci from which feedback is given 
(Slattery & Taub, 1976). Thus, while temverature 
changes are greatest at the training site (Slattery & 
Taub, 1976; Surwit, 1977; Wand, Slattery, Haskell, & 
Taub, 1978), there is only limited change at 
untrained sites on the hands (Slattery & Taub, 1976; 
Wand et al., 1978) and no evidence of concomitant 
changes in the surface temnerature at other body 
sites (Elder, Frentz, McAfee, & Lewis, 1977). 

Obviously, the lack of evidence for the 
generalization of EMG and thermal feedback relaxation 
tratning effects has Serious implications for the use 
of these biofeedback techniques in general relaxation 


training. If the effects of EMG and thermal feedback 
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relaxation training are aS circumscribed as the research 
Suggests, then it is difficult to understand how they 


can function as general relaxation training techniques. 


The Problem 

The use of EMG and thermal feedback training as 
general relaxation training techniques for both adults 
and children is increasing, desSvite the fact that the 
training effects of these biofeedback techniques 
appear to be far more limited than originally thought. 
ouch there is a clear need for research concerning 
the general vsychonhysiological effects of EMG and 
thermal feedback training, there is a conspicuous 
jack of well controlled studies in the area. Therefore, 
the purpose of the present study was to resvond to the 
need for the emvirical examination of the general 
psychological and physiological effects of EMG and 
thermal feedback relaxation training. More svecifically, 
the current study was desisned to investizate the effects 
of these biofeedback techniques on anxiety and 


physiological arousal anonz children. 
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CHAPTER ITI 


REVIEW OF THE RELATED LITERATURE 


Nature of Anxiety 
While the concept of anxiety is attributed a 


Significant role in most psychological theories, there 
1S an apparent lack of consensus concerning the nature 
of anxiety (Fischer, 1970). It is generally agreed that 
anxiety is both psychological and physiological in nature, 
but the relative stress placed on each aSvect varies with 
the orientation of the theorist. Freud (1936), for 
example, emphasizes the psychological nature of 
anxiety when he mMBainteincetbnat 1 t.."i seinathesti rst 
place something felt (p. 69)." Wolve (1958), 
on the other hand, focuses on the physiological 
facet of anxiety by defining it as "the autonomic 
response pattern or patterns that are characteristically 
part of the organism's response to noxious 
Srimulea tone Goes ae 

When the spvecific nature of the components of 
anxiety is considered, additional differences in 
perspective are revealed. For instance, some 
investigators differentiate between anxiety and 
fear (Cattell, 1972; Lesse, 1970), whereas most 
make no such distinction (Spielberger, 19723; Wolpe, 
1958). By means of further illustration, Some 


writers recognize the concept of general or 
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free-floating anxiety (Freud, 1964), while others 
believe that what appears to be undifferentiated 

/ anxiety is actually anxiety that is specific to 
numerous anxiety-evoking stimuli (Wolpe, 1958). 
Although this particular issue is not easily 
resolved by reference to empirical data, the success 
of systematic desensitization in the treatment of 
individuals apparently suffering from general anxiety, 
probably constitutes the strongest argument against 
the concept of free-floating anxiety (Wolpe, 1958, 
1973, 1976). Theorists are also divided with respect 
to the emphasis placed on anxiety as a transitory 
State (A-State) and anxiety as a relatively stable 
personality trait (A=Trait). ““Wolve (1958); “for 
example, makes passing reference to individual 
differences in anxiety proneness, but iS almost 
exclusively concerned with situational anxiety. 
Eysenck (1967), on the other hand, has demonstrated 
high interest in anxiety proneness, to the point 

of postulating inherited differences in the 
neurophysiological structure of the visceral brain 


to account for individual differences in this 


personality variable. Of course, not all investigators 


who are concerned with anxiety as a dimension of 
personality, agree with Eysenck (1967 )@that 
anxiety proneness is based mainly on inherited 


differences (Spvielberger, 1966). Nevertheless, the 
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differentiation between state and trait anxiety is 
relevant in the present context for a number of 
-reasons. Firstly, when general relaxation training 
is used as the Sole approach to anxiety reduction, 
the goal is a reduction in anxiety proneness, but 
when general relaxation training is used as part 

of the systematic desensitization process, the immediate 
aim is a reduction in situational anxiety (Stoyva & 
Budzynski, 1974). Secondly, the State-Trait Anxiety 
Inventory for Children (STAIC), which is designed to 
measure both A-State and A-Trait, was used as an 
anxiety inventory in the current study. 

Different points of view are also evident with 
respect to the relationShip between the psychological 
and physiological comvonents of anxiety. Some 
writers subscribe to the James-Lange (1922) hyvothesis, 
which proposes that the experience of preceding 
physiological arousal actually constitutes the 
emotional State. However, this view has been 
seriously undermined by Cannon's (1936) observation 
that organisms continue to manifest emotional 
behavior following separation of the viscera from 
the central nervous system. 

Other investigators have adopted Cannon's (1936) 
approach to the relationshiv between emotion and 
physiological functioning, which entails the 


assumption that emotional experience and physiological 


eily cic ieen 3 Hd 


~*~ oe ea Ce 5 tio! a Ne ts Re 
An f rere Feud . ie 
einkers incsaRe hy gmap Ty, 5 EON TY 


core 


not Fogiey: et eee Oe “Ae noredh. Avot 8 


S307 , Seer Sor. Ue waeRe 1 woah a di 
Pi 2 Dee RON Ce. irae ene 
a: #LOARRE ol), 2589 0Re: NODE IS 3) i eiemnd: tte 
wigs yt 9 fan G ria as By) nal etd 
(ae t Phe. Te Mon Sate ey )coneged ‘his yi a 7 
Oty) Te Ae Nee CET ACS i aS net Lo ied 
of - 
ttm ree: Bae at hey Et Giles hak by boat 119644 
FP as ‘enh a 


Ae Reger 47a ae tenes 
; os 


4 i as 
FAL TUTE SS CR ee arg fy ha 2 tea 2 oe 


id 


ae So LoCa wae -artt Tanesed jae ahltealigs: Ane ati 
piel + tp Lents % oP tay ing LAAs the J 

 TLemNt ood (REE) Bemetbeme in| pitty pits a zine: 
pi Siero age. Ta vie pens! ack say eSeenona sien 

ond 2a Ful ad ig! Ppt: tis ipa 

(ood veel Aah cata ote fa 


ree 7) ‘ete. pee ~ ‘ne sn Bree ‘ 


i) si vb S, 
tort siagacy sg, Ye LOTS aN tit eo! to bys 


vb a / ae, aa 
oe ; ni age hes "rh Ligne eis 


(302) - etn = ene piven ¥ atetentians ®t oe 


at 
D 


arousal occur simultaneously. According to Cannon 
(1936), this process in mediated by the thalamus and 
hypothalamus and involves an upward discharge from 
the thalamus to the cortex and an orthosympathetic 
discharge from the hypothalamus, resulting in the 
Secretion of epinevhrine from the adrenal medullae. 
Consonant with Cannon's theory, but by no means 
unequivocal proof of it, iS research Showing increased 
Secretion of epinephrine among anxious patients and 
healthy subjects under stress (Von Euler & Lundberg, 
1954), and the induction of various psychological 
and physiological manifestations of anxiety through 
the administration of epinephrine (Rickles, 1965). 
Although the approaches of James-Lange (1922) 
and Cannon (1936) differ regarding the timing of emotional 
and physiological events, this is not the only voint 
on which they diverge. These positions are also at 
odds with respect to the tyve of correSpondence between 
the psychological and physiological concomitants of 
anxiety. While the James-Lange hypothesis requires 
that there is a unique pattern of physiological 
ueede de for the emotion of anxiety, Cannon's theory 
entaplis no suchMassimpttion. sin facty+one fof tthe 
criticisms that Cannon (1936) leveled against the 
James-Lange hypothesis was that visceral changes do 
not seem to vary from emotion to emotion. However, 


4t should be understood that the emotions Cannon had 
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in mind when he made this observation were those 

of the "fight-or-flight" reaction, such as anger and 
anxiety. This clarification is necessary, because 
Some theorists have gone a step further than Cannon 
by maintaining that the DRE olde cadliedoncesibeants 
of all emotions are the same (Duffy, 1962; Mandler, 
1962)2 Duffy (€2962);.ofor) instancey ‘propeses*that 
any emotional condition comprises a state, which is 
physiological and nonspecific, and a direction, which 
Tstpsychological or cognitive. According .to-this 
perspective, there should be no difference between 
the physiological manifestations of such disparate 
emotions as anxiety and euphoria, with the Subjective 
experience of such states being determined by 
cognitions arising from the immediate situation. 
Consonant with this view is research indicating 

that such disSSimilar emotions as joy and anger can 
be experimentally induced in euuects infused with 
epinephrine, without any explanation of its 
physiological effects (Schachter & Singer, 1962). 

On the other hand, numerous investigators have 
provided evidence of differential physiological 
responses in emotions (Ax, 1953; Engel, 1959; 
Funkenstein, King, & Drolette, 1957; Lewinsohn, 
1956: Schachter, 1957). It is interesting to note 
that the majority of these investigators have been 


concerned with precisely the Same emotions as 
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Cannon (1936), that is, anger and anxiety. 
Nevertheless, as Spielberger (1966) aptly observes, 
the diversity of emotional states is not paralleled 

by an equal number of visceral and endocrinological 
patterns, or, if this is the case, these patterns have 
neither been iSolated nor identified. Perhaps, as 
Martin (1961) suggests, arousal states can be 
differentiated from a more general state of activation 
only when arouSal reaches a minimal level of 


intensity. 


Origins of Anxiety 


Most theorists are not concerned with the origin 
of anxiety, per se, but with the etiology of neurotic 
anxiety, that is, anxiety that is disproportionate 
or inappropriate to the situation. Different theorists 
tend to subscribe to different causes of neurotic 
anxiety, including classical conditioning and 
Stimulus generalization (Wolpe, 1958), operant 
conditioning and modeling (Bandura & Walters, 1963), 
prolonged stress (Selye, 1974), unresolved intrapsychic 
conflict (Freud, 1936), acquired behavioral 
dispositions (Spielberger, 1966) and deficiencies in 
the nervous system (Eysenck, 1967; Malmo, 1970). 

This variety of postulated causes reflects divisions 
on . number of basic issues. Firstly, although it 


is generally agreed that neurotic anxiety is both 
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genetically and environmentally determined, and 
despite evidence that both heredity (Braconi, 1966; 
Jost & Sontag, 1944; Shields & Slater, 1960) and 
environment (Bandura & Rosenthal, 1966; Selye, 1974: 
Watson & Rayner, 1920) are Maerelcavedy the relative 
Stress placed on each of thesSe factors varies 

among theorists. Secondly, while some theorists 
consider reinforcement to be a Significant. factor 

in the etiology of neurotic anxiety (Bandura & Walters, 
1963), others do not focus on the part played by 

this variable (Malmo, 1970; Selye, 1974). Thirdly, 
some investigators are concerned with unconscious 
causes of neurotic anxiety (Freud, 1936), while others 
make no reference to unconscious determinants 
(Bandura & Walters, 1963; Selye, 1974). In addition, 
the part played by cognition is recognized by some 
(Bandura & Walters, 1963; Spielberger, 1966), but 

not by others (Wolpe, 1958). Finally, the importance 
of vicarious learning is stressed by some theorists 
(Bandura & Walters, 1963) and ignored by other 
investigators (Malmo, 1970; Selye, 1974). 

Since Spielberger's (1973) STAIC was used as an 
anxiety inventory in the present study, Spielberger's 
views on the origin of neurotic anxiety are of 
particular interest. According to Spielberger (1966), 
"A-trait 1S assumed to reflect residues of past 


experience that in some way determine individual 
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differences in anxiety proneness, i.e., in the 
disposition to see certain types of situations as 
dangerous and to respond to them with A-states (p. 18)." 
More specifically, Spielberger (1972) suggests that 
"high A-Trait persons...received excesSive criticism 
and negative appraisals from their parents which 
undermined their self-confidence and adversely 
influenced their self-concept (pPres) Ste eT teistcl ear. 
therefore, that Spielberger (1966, 1972) emphasizes 
environmental, rather than genetic,-factors'in the 


origin and etiology of neurotic anxiety. 


Anxiety Resolution 


Just as opinions vary regarding the origin of 

dysfunctional anxiety, so they differ with respect 
to its resolution. Among the numerous strategies 
used in the cause of anxiety reduction are 
counterconditioning (Wolpe, 1958, 1973, 1976), the 
rearrangement of reinforcement contingencies (Skinner, 
1953), the provision of appropriate models (Bandura & 
Walters, 1963), insight-oriented therapy (Freud, 1936; 
Ellis & Harper, 1961; Perls, Hefferline, & Goodman, 19513 
Rogers, 1951) and general relaxation training (Haugen, 
Dixon, & Dickel, 1958; Jacobson, 1970; Payne, 1970; 
Schultz & Luthe, 1959). 

| As previously indicated, the application of 


general relaxation training in psychotherapy customarily 
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takes one of two forms. Firstly, some therapists, 
most notably Wolve (1958, 1973, 1976), use general 
relaxation training as a temporary anxiety inhibitor 
during counterconditioning. Therapists operating 
from this perspective do not attempt to bring about 
Some general change in the individual, but aim at 
desensitizing the person to Svecific anxiety-evoking 
stimuli or situations. Other therapists, including 
Haugen et al. (1958), Jacobson (1967), and Schultz 
and Luthe (1959), use general relaxation training 

as a means of developing the individual's general 
self-regulation ability (Lowenstein, 1977). 

However, while the value of general relaxation 
training as a temporary anxiety inhibitor is well 
documented (Paul, 1969), the value of general 
relaxation training as an antistress response is 
more of a working hypothesis than a scientific 


fact (Stoyva & Budzynski, 1974). 


Measurement of Anxiety 


As Martin (1961) observes, “one's theoretical 
approach to anxiety affects how one goes about 
measuring atts. .234) ote Ithis snot «surprising; 
therefore, that anxiety research has employed a host 
of physiological, behavioral and self-report measures 
of Boers Both scales of the STAIC, for example, 


constitute self-repnort measures of anxiety. However, 


ue 


Sey ra ae a oat 
ait: 7 7 oe 1 ae ie | tare i) hoe. 


Mag ft 


Th ai 


icant i de “where tien ie ° = meg | 
~ mt wikndoy an Yemesty, “os antnahiapag , , 
dare die We Lae ng daiee2ine of nt.” ih “hier si | 
| r 4 ae a wii aaa eet ie ae 1 eae: ve 


city s fA WF Ve win j 4 un ae } al % ¢ uetia t ; ry v @ AS > 59 vem lsh wie 
: er Ay’ ys i t ome « ’ ' pr oe a: ad 
aa ‘ ~ } 


| 32514 jacbat Line iy" RGIS uu eth oe 
she fag a h Fay RY il "yr ori yey AGjebe 
ail on) epgieatelte's vighioivks by (tee end SAA 
ae Res “(ear ent> idk raise $0. Rive lon 
ARP! ete et) dre, fii eon, : 
fc i tas ee Series’ 7A ube, ali 0 baw ; : re? 

nea ied rit eka Hite ‘ a sn ‘yaw agin ia Ra ntti 4 
ete a0 ry ia ee Gita se e " ict soon 

7a ot 50s read, og Belton ine: ig sg Mat watt rina ak | 
. au | iain a to "tom | 
ys | ‘ae a %. sen) Soa 


| Hvtaina Loe a" aipdie- ok neal 


va j a7 o 
: Pee * i. 
a toad’ nia ~ | 


7m & belt aheg rhe . Paths ta wey 

Sey Ree <A fae es are tae a me ay 
“ht <) Si . Pe 

othe on ' oy pete eg) 


: 7 ; : 

‘ rr a hy, : wan cs 

< 4 f a, j 

' cs Px ae - ; 


in apparent recognition of the difficulties 
associated with Self-report measures, Spielberger 
(1972) concludes that "the presence of anxiety states 
in humans can be most meaninefully...defined in terms 
of some combination of introspective verbal revorts 
and physiological-behavioral Signs (p. 29)." A 
number of investigators apnear to Share Spielberger's 
(1972) view, because it is not an uncommon practice 
for experimenters to simultaneously employ self-report 
and physiological indicators of anxiety (Engelhardt, 
1978; Payne, 1970; Reinking & Kohl, 1975). Among the 
common phySiological measures of anxiety are muscle 
tension, skin temperature and electrodermal activity 
(Fee & Girdano, 1978), which were uSed in the present 
Study to explore the physiological effects of EMG and 


thermal feedback relaxation training. 


Nature of Physiological Arousal 
As previously indicated, heightened phySiological 


arousal entails a shift toward dominance of the 
Sympathetic division of the autonomic nervous systen. 
While the parasympathetic system is primarily an 
energy-conServing system, the Sympathetic system tends 
to promote energy expenditure by mobilizing the 

body to meet emergencies, Thus, increases in 

Sn aisiges ar arousal are characterized by increases 


in blood sugar level, blood pressure, heart rate, 
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respiratory rate, EMG activity, blood flow to the 
Skeletal muscles and Sweat gland activity, and by 
decreases in digestive activity and skin temperature 


(Benson, 1975). 


Measurement of Physiological State 


Numerous different measures have been used as 
indicators of physiological state, including blood 
Sugar level, blood pressure, brain-wave activity, 
cardiac output, electrodermal activity, endocrinal 
activity, heart rate, muscle tension, pulse rate, 
respiration rate, Salivary output and skin temperature 
(Martin, 1961). As noted earlier, muscle tension, 
Skin temperature and electrodermal activity were 
used in the present Study as measures of vohysiological 
State. The choice of muscle tension and skin 
temperature was partly governed by the consideration 
that measurement of eneee variables was necessary in 
order to determine mastery of the EMG and thermal 
feedback training, although both measures are 
generally accepted and commonly used indicators of 
physiological state (Martin, 1961). The selection 
of electrodermal activity as a measure of 
physiological state was based on experimental evidence 
indicating that this variable is a particularly 


sensitive indicator of change in level of physiological 


arousal (Martin, 1961). 
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Measurement of muscle tension. In research, 
and to an increasing extent in clinical settings, 
electromyography has replaced the estimation of muscle 
tension, or muscular contraction, by subjective report, 
visual inSpection or palvation. Electromyography 
entails the detection, amplification and recording 
of the MAPS that are produced when motor units fire 
(Goldstein, 1972). Of course, the electromyograph 
does not provide a direct measure of muscle tension, 
Since the MAPS occur prior to the contraction’ of the 
muscle. Nevertheless, in studies relating variations 
in muscular contraction to changes in EMG amplitude 
the resulting correlations have been high. Wilcott 
and Beenken (1957), for example, reported correlations 
in the .80s and .90s between muscle tension and 
EMG amplitude. With respect to the sensitivity of 
electromyography, which constitutes one of its main 
advantages, Green, Green and Walters (1970) indicate 
that "an electromyographic (EMG) electrode...will 
usually detect a continuous firing of motor fibres, 
even though visible signs of tension may not exist 
and muscular feelings of tension may not exist (p. 7)." 
While electromyography may be applied to any 
accessible muscle, the frontal region is a comnon 
Site, because it appears to be an especially sensitive 
indicator of muscle tension (Luce & Peper, 1971). 


Measurement of skin temperature. The familiar 
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mercury-in-glass thermometer is unsuitable for most 
research applications, because it unduly restricts 
the activity of the subject and does not provide a 
remotely recordable Signal. Therefore, thermometers 
used for research purposes usually have thermocouvles 
or thermistors as senSing elements. The thermocouple 
is a Simple device formed by the junction of two 
wires made from dissimilar metals, usually copper and 
constantan, which generates a Small potential when 
heated (Brown, 1972). Among the disadvantages of 

the thermocouple are its low output, and consequent 
need for high amplification, and the necessity for 
using coos enn icine in the connecting cables to 
eliminate tempverature artifacts. The thermistor, on 
the other hand, is a Semiconductor that changes 
resistance with changes in temperature. Modern 
thermistors are manufactured from oxides oprmbekel, 
manganese, iron, cobalt, copper, magnesium and other 
metals (Brown, 1972). In the past, the thermocouple 
was favored over the thermistor for temperature 
detection, because of its greater linearity of output 
versus temperature change. However, this difficulty 
has been largely overcome by the newer thermistor 
elements, such as that used in the present study, which 
exhibit rapid and large changes in resistance for 
relatively small changes in temperature (Brown, 19072). 


Regardless of the type of sensing element used, skin 
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temperature is usually monitored at a site on the 
hands or feet. These locations are popular because 
- the skin of the hands and feet generally undergoes 
the most pronounced cooling during physiological 
arousals( Duffy, | 196261972.) 

Measurementaol telectrodermal tactivitys.) »Since 
the discovery of the galvanic skin reflex by 
Vigouroux (1879), the electrical properties of the 
skin have been studied extensively as indices of 
human psychovhysiological processes. There are 
three basic indicators of electrodermal activity 
in common use, namely, skin conductance, skin 
resistance and skin potential (Venables & Christie, 
1973). Skin conductance, which was the indicator 
used in the present study, is measured by appvlying 
@ constant voltage across the skin between two 
electrodes and determining the amount of current 
transmitted by the skin (Autogenic Rel Sake Incorporated, 
1976). Since an externally applied voltage is 
employed in this determination, skin conductance is 
an exoSomatic electrodermal measure (Edelberg, 1972).. 
Skin resistance, which is also an exoSomatic indicator, 
4S measured by driving a small constant current 
across the skin between two electrodes and noting 
the -voltage that develops across the electrodes in 
order to calculate the resistance of the skin. 


(Edelbere, 1972). Although skin resistance is used 
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as the electrodermal measure in several inexpensive 
electrodermal feedback devices, skin conductance is 
generally preferred over skin resistance, because 

the application of a constant current across the skin 
can cause Skin irritation and produce artifacts 
(Autogenic Systems Incorporated, 1976). Unlike skin 
conductance and skin resistance, skin potential is 

an endosomatic measure, since its detection does not 
require the application of an external current 

Source (Edelberg, 1972). Skin potential is measured 
by placing two electrodes on the surface of the skin 
and noting the electrical potential difference 
between them (Edelberg, 1972). Of course, in order 
to observe activity, two sites of dissimilar activity 
are required. Unfortunately, however, if a poSitive 
wave is recorded, it is impossible to determine whether 
it indicates a positive: response in the first site or 
@ negative one in the other feaereees 19.72). -TRis 
difficulty is usually approached by employing an 
inactive site, such as the inner aspect of the ear 
lobe, for one of the electrodes, or by attempting to 
inactivate one of the sites by perforation (Wilcott, 
1959) or skin drilling (Shackel, 1959). While skin 
potential appears to be a relatively popular 
electrodermal measure, the practical difficulties 
associated with its detection are Somewhat formidable. 


Irrespective of the type of indicator used, the palmar 
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and plantar Surfaces are generally recognized as the 
best sites for the measurement of electrodermal 
activity (Edelberg, 1967). The palmar and plantar 
Surfaces are not only highly active in disvlaying 
electrodermal responses, but are also convenient 

in terms of electrode placements (Edelberg, 1967). 
In addition, in the absence of high ambient 
temperatures, the eccrine sweat glands of the palms 
and soles produce arousal, rather than heat-loss, 


Sweating (Wilcott, 1967). 


Psychophysiological Effects of EMG Feedback Relaxation 

Training 

Certain common deficiencies in biofeedback reSearch 
make -it imperative to exercise caution in evaluating 
Studies of the psychophysiological effects of EMG 
feedback relaxation training. For example, numerous 
investigations tall to include any tyne of control 
grouv (Bowles & Smith, 1978; Canter et al., 1975: 
Staples & Coursey, 1975). In addition, many studies 
are based on a totally inadequate number of subjects 
(Breeden, Bean, Scandrett, & Kondo, 1975; Kapves & 
Michaud, 19763 Miller; Murvhy, Miller, ¢ Smouse, 
1976) “and 1t is not unusual for EMG feedback 
relaxation training to be Sunplemented by home practice 
in SCO e ree ete relaxation (Le Boeuf, 1974: Montgomery & 


Besner, 1975; Townsend, House, & Addario, 172 5))ie 
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‘Since Such procedures do not permit evaluation of 
the effects of EMG feedback relaxation training, 
Studies without control groups, investigations with 
less than ten subjects per group and experiments in 
which mixed training is used will be excluded from 
discusSion. 

Studies of the psychovhySiological effects of 
EMG feedback relaxation training, that meet the 
previously mentioned criteria, seriously question the 
effectiveness of this biofeedback technique as a type 
of general relaxation training. With respect to 
anxiety reduction, such studies avpear to produce the 
consistent finding that EMG feedback relaxation 
training iS generally no more effective than control 
procedures (Alexander, 1975; Coursey, 1975; Coursey & 
Frankel, 1974: Haynes, MoSeley, & McGowan, 1975: 
Mehearg & Eschette, 1975; Ohno, Tanaka, Takeya, 
Matsubara, Kuriya, & Komemushi, 1978). This finding 
applies to both state and trait anxiety, although 
it should be noted that all the studies cited were 
conducted with normal adults. 

In relation to the physiological effects of EMG 
feedback relaxation training, the vast majority of 
studies indicate that this biofeedback technique 
does reduce muscle tension in the region of the 
training site (Carlson, 1977; Coursey & Frankel, 1974; 


Fee & Girdano, 1978; Ohno et al., 1978; Reinking & 
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Konl, *89'75) Spire that this seems to be the extent of 
4ts physiological effects. As previously indicated, 

~ investigations concerned with the generalization of 
muscle relaxation from the frontal area to the rest 

of the skeletal musculature have generally failed 

to provide evidence in Suvport of Such an effect 
(Alexander, 1975). Since this generalization effect 

was originally postulated on the basis of the subjective 
reports of frontal EMG feedback subjects (Budzynski & 
Stoyva, 1969), it is noteworthy that when frontal 

EMG feedback Subjects report a subjective generalization 
efrect; it “is usual for control subjects *totindicate 

a Similar experience (Alexander, 1975; Reinking & 

Kohl, 1975). 

The limited number of Studies that have examined 
the effects of EMG feedback relaxation training on 
autonomic variables, have produced equally disapnnointing 
results (Carlson, 1977; Fee & trraanes 1978; Ohno et 
al., 1978). Carlson (1977), for example, found) that 
frontal EMG feedback training was asSociated with a 
decrease, rather than an mereuse. in finger temperature. 
Thus, the direction of temperature change in the 
frontal EMG feedback group was opposite to that 
expected if the training had induced general relaxation. 
In addition, Fee and Girdano (1978) reported that 
frontal EMG feedback training did not significantly 


reduce autonomic nervous system activity as measured 
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by electrodermal response, heart rate, respiration 
rate and skin temperature. Furthermore, Ohno et al. 
(1978) found that frontal EMG feedback training was 
no more effective than control measures in reducing 
heart rate. It should be observed, however, that 
these studies were also restricted to normal 

adults. 

Few studies have been concerned with the 
psychonhysiological effects of EMG. feedback relaxation 
training among children. Nevertheless, it does 
apvear that with children, as with adults, this 
biofeedback technique reduces muscle tension at the 
training eivat This specific effect of EMG feedback 
relaxation training has been demonstrated with normal 
children (Wilkinson, 1976) and with children suffering 
from asthma (Kotses & Glaus, 1978; Kotses, Glaus, 
Crawford, Edwards, & Scherr, 1976) and hyperkinesis 
(Jeffrey, 1978). However, it ve tnteres canta to note 
Jeffrey's (1978) observation that motor activity in 
other parts of the body is not incomvatible with 
relaxation at the training site. According to Jeffrey 
(1978), many of his hyperkinetic subjects were able 
to produce significant reductions in frontal muscle 
tension while moving a foot or hand in a repetitive 
manner, which suggests a lack of generalization of 
training effect. Although there is no compelling 


reason to exvect the psychovhysiological effects of 
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EMG feedback relaxation training among children to 
be markedly different from those among adults, there 
is an obvious need for investigations conducted with 


children. 


Psychophysiological Effects of Thermal Feedback 

Relaxation Training 

Relatively few studies have been concerned with 
the psychophysiological effects of thermal feedback 
relaxation training, and those that have been 
conducted are not tuaune to the common deficiencies 
of biofeedback research. Unfortunately, investigations 
of the pSychovhysiological effects of thermal feedback 
, relaxation training frequently lack control groups 
(Bernthal & Papsdorf, 1977; Freedman, Lynn, & Ianni, 
1978; Mathew, Largen, Claghorn, Dobbins, & Meyer, 
1978), are often based on extremely limited samples 
(Lynch, Hama, Kohn, & Miller, 1976; Peper & Grossman, 
1974; Thompson & Russell, 1976) and commonly involve 
the simultaneous application of thermal feedback 
relaxation training and other types of training 
€Envelhardt, 1978: Surwit, Pilon, & Fenton,7 1976; 
Werbach & Sandweiss, 1978). If studies of the 
psychophysiological effects of thermal feedback 
relaxation training had to meet all the criteria 
specified in the previous section, hardly any would 


remain for consideration. Therefore, Some of the studies 
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to be examined in the vroceeding discussion will be 
based on limited samples, although those without 
control grouvs and those entailing mixed training 
will be omitted from consideration. 

The small number of studies that do qualify for 
inclusion, are based entirely on adult samples 
(Elder etval., 1977; dStoffern, Jéensens& Nesset $ri977; 
Thompson & Russell, 1976). Furthermore, none of 
these investigations have included subjective 
measures of anxiety. Therefore, despite the fact 
that thermal feedback relaxation training is being 
used aS an apnroach to anxiety reSolution (Bernthal & 
Papsdorf, 1977; Engelhardt, 1978), there is an absence 
of sound experimental evidence Supporting its use in 
this capacity. With respect to the physiological 
effects of thermal feedback relaxation training, the 
limited number of Studies in the area have produced 
findings which Suggest that this biofeedback technique 
exerts a specific, rather than a general, influence 
on physiological functioning. It doesS appear that 
thermal feedback relaxation training increases skin 
temperature in the region of the training site 
CEldervetval. «119 77sacuobper et alo, LO 7< es nompsones 
Russell, 1976), with a concomitant change in the 
untrained hand (Elder et al., 1977). However, 
Elder et al. (1977) found no evidence of a generalization 


of training effect from a training site on the right 
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hand to untrained sites on the ankles, the forehead, 
the thorax and under the right arm. At the same 

time, Elder et al. (1977) observed no changes in heart 
rate onarespiration rate. ~xsin:-addition,,Stoffer et.al. 
(1977) reported that successful thermal feedback 
relaxation training did not affect immersion time, 

pain ratings or Dlood pressure during a cold pressor 
posttest. Therefore, the potential of thermal feedback 
training aS a general relaxation training technique, 


for adults and children, remains in question. 


Hypotheses 

4 nunber of hypotheses, including those delineated 
for emvirical investigation in the present Een are 
Suggested by the preceding discussion. The basic 
proposition to be tested, which subsumes the following 
specific hypotheses, is that EMG feedback relaxation 


training (group 1) and thermal feedback relaxation 


training (groun 2) exhibit specificity of training effect 


and are ineffective as smeneral relaxation training 

techniques for children: 

ie The EMG feedback group, in contrast with the 
thermal feedback grouv and the control group 
(group 3), will demonstrate a lower level of 
muscle tension in the frontal region. 

Ga | There will be no difference in level of muscle 


tension in the frontal region between the thermal 
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feedback group and the control group. 

The thermal feedback group, compared with the 
EMG feedback group and the control grouv, will 
Show a higher level of skin temperature. | 
There will be no difference in stn temperature 
between the EMG feedback group and the control 
LOUD. 

there will be no difference in “skin conductance 
level between the three groups. 

There will be no difference in level of trait 
anxiety between the three grouocs. 

There will be no difference in level of state 


anxiety between the three groups. 
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CHAPTER. ITI 
DESIGN AND PROCEDURE 


Sample 

supdeste for this study were drawn from the 89 
grade six students attending an elementary school in 
a city of approximately 600,000 residents in northern 
Alberta. This grade six student body comprised 47 
boys and 42 girls, from which 27 male and 27 female 
Subjects were randomly selected and assigned to one 
of the following groups: experimental grouv i, which 
received EMG feedback relaxation training, 
experimental group 2, which received thermal feedback 
relaxation training and group 3 (control group), which 
received no relaxation training. Parental permission 
for participation in the study, which was presented 
as an extracurricular relaxation training course, was 


obtained for all subjects. 


Procedure 


The 54% subjects participated, individually, in 
one orientation sesSSion, one pretreatment session and 
five treatment sessions, each of approximately 40 
minutes duration. These sessions were Scheduled on 
consecutive weekdays, with one Subject from each group 
errenine the experiment on the same day. Adherence 


to this schedule ensured that the pretreatment session 
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and the final treatment session for any particular 
subject occured on the same day of the week, and 

that the day of the week on which subjects entered 

the experiment was balanced for the three grouns. 

In addition, the time of day during which the subjects 
participated in the study was balanced for the three 
groups, inorder to control for the possible effects 
of diurnal biological rhythms and fluctuations in 
environmental conditions. All sessions were conducted 
in a quiet, well lit room, which was maintained at a 
constant temperature of 70'F (Autogenic Systems 
Incorporated, 1976). 

All sessions comprised an initial. ohase of 
Subject preparation, followed by a measuring and 
recording vchase of avproximately 20 minutes duration. 
During the subject preparation phase, the subject 
reclined on a black, Krokxen lounging-chair (Ikea, 
1979) and was connected to a eherhometer (Autogen 
2000), a skin conductance dermograph (Autogen 3000) 
and an electromyograph (Autogen 1500). The two 
active dermograph electrodes were attached to the 
ball of the foot (Same side of the body as the 
dominant hand), with the reference electrode 
attached to the dorsal surface of the foot (Edelberg, 
1967). Prior to the attachment of the active 
dermograph electrodes, the ball of the foot was 


cleansed with Sterling's Wet Ones, and dried with 
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Kleenex tissues, to ensure firm electrode attachments. 
The temperature probe was attached to the palmar 
Surface of the distal phalanx of the middle finger 

of the dominant hand (Autogenic Systens Incorporated, 
1976). The two active EMG electrodes were attached 

1 inch above the eyebrows, with a reference electrode 
between them in the center of the forehead (Davis, 
1959). 

During the measuring and recording phase of each 
Session, average EMG activity, average skin temperature 
and average skin conductance level, from. the vreviously 
indicated sites, were measured and recorded in 
alternating sequence. The order in which the three 
physiological variables were measured and recorded 
was rotated and balanced for each groun. Average 
EMG activity, average skin temoverature and average 
skin conductance level were monitored and recorded 
five times during each ee eda recording phase. 
Each measurement period was of 60 seconds duration 
and was followed by a 15 second recording period, 
during which the experimenter recorded the data for 
the preceding neasurement period and adjusted the 
equivment to monitor the next physiological variable. 
The data recorded during the pretreatment Sessions 
was-used to calculate the vretreatment baselines, while 
the data recorded during the final treatnent sessions 


was used to calculate the final treatment baselines. 
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Measurement and recording during the orientation 
‘session and the first four treatment sessions was 
- performed in an attempt to standardize procedures 
across all sessions. During the measuring and 
recording phases, the subjects were positioned in 
such a way that they were unable to observe either 
the measuring equipment or the exverimenter 
recording the data. 


Orientation session. At the beginning of the 


orientation session, which was designed to adjust 
the subjects to the experimental situation, the 
experimenter instructed each subject as follows: 
"“Hellole xX, TWe will be working together for about 

4O minutes today, so if you need to use the washroom, 
please do so now. All I want you to do is to take 
off your shoes and socks and sit on this chair, while 
I measure how well you are relaxing. Which hand do 
you usually write with? I am going to attach this 
sensor to your finger. It won't hurt you at all. 

It is just used to tell how well you are relaxing." 
(Temperature probe attached.) “Please do not touch 
the sensor on your finger or allow it to come into 
contact with anything. Next, I am going to attach 


Some sensors to your foot, after I have wiped your 


foot to make sure that the sensors stick on properly." 


(Dernograph electrodes attached.) "Now, I am going 


to attach the last set of sensors to your forehead." 


ae " ‘waves 40: wkd 


ie arte tenes sce | Be dedi 
in - eonibegeny wet ini ou on fn 
| ops Kes ¥ nt nat ‘one mae th ia - ‘aia | 
mit hans temp wit sw! gata, ny i shy ee uy 
ets wersentd die -— vit met sone 
teh ‘dtake ti gna Phe gn rein a 
ite ie) Ani i PSS tie 6; mes © ideal ifs 
oP tel ie ‘ ba 9 hea ear hn ete ban a se ihre ie 
my wih | edbetad ey ki Reso f sonar an on" wsonuien 3 a 
web loy Ont Anime Serre t aah saree 
Pitas) Beta i acs ner Lhe de Efe ey saab, 4® na 
were ea witli 5 6 seg ‘ay bso: ta ve i talblsa: estas 
eo ay aa he da We edie. of rh , sweet. oe it a se 
sroaw .% be It ni’ 9) ae fe ea tage pee. sac ere: rte 
ay Bre! “Ae Pati” : “sa thease wo th iH tiew wort ‘otvenom 7 
ee ie: ae 2 Sot ene vitawsie! roe by 
; ear * i ent, iia" iow“ : ‘vahwert: Hon of ‘rors 
ee ee +8 ng ae Sty Sp Hiss wo ihe fang. an et 
WoWed 16% of hoon, 43 Woibagag schon arash * 
‘oy Orn” cob ai Hm, re iad THe i) romnes | 
Ahandasy we ote n' a ite: lees st ve nae 


wiih co bl 


ot ord Genin one Etna. Jia ‘atic, oe Wn 


ies 


seth eke, a. std 


ace 


LO 


(EMG electrodes attached.) "Your task for the next 

20 minutes is to relax as completely as yourcan?*but 
do not go to sleep or close your eyes. Any questions? 
Are you comfortable? Now, just sit quietly and wait 
until I tell you that we have finished." 

Pretreatment session. The experimenter prepared 
each Subject for the measuring and recording vhase of 
the pretreatment session as follows: “Hello, X. Do 
you need to use the washroom before we start? All 
I want you to do is to take off your shoes and socks 
and ssi th tonathis tcha ir, while I measure how well you 
are relaxing." (Probe and electrodes attached. ) 

"Your task for the next 20 minutes is to relax as 
completely as you can, ‘but donot go to sleep or close 
your eyes. Any questions? Are you comfortable? Now, 
just sit quietly and wait until I tell you that we 
have finished." 

Following the measuring and recording phase of 
the pretreatment session, and the removal of the probe 
and electrodes, each subject was directed to complete 
the scales of the STAIC as follows: "Before you 
leave, X, I want you to complete these two questionnaires. 
T will-iread the directions aloud for the’ Tirst sone, 
while you read them silently." (Standardized directions 
for the A-Trait scale of the STAIC read aloud by 
experimenter.) "Now, go ahead and let me know when 


you have finished the first questionnaire." (Subject 
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completes scale.) "I will now read the directions 
aloud for the second questionnaire, while you read 
them silently." (Standardized directions for the 
A-State scale of the STAIC read aloud by experimenter, ) 
"Now, go ahead and let me know when you have finished 
the second questionnaire." (Subject completes scale.) 
The scores obtained on the STAIC, at this time, served 
as indicators of pretreatment trait and state anxiety 
levels. 

Treatment sessions. During the subject 
preparation phases of the treatment sessions, subjects 
receiveces tandardized oinstnuctions.acecording i toagroup 
membership. Subjects in grouv 1 received instruction 
in EMG feedback relaxation training. (For transcript 
of EMG feedback training instructions, see Apvendix A.) 
Subjects in group 2 received instruction in thermal 
feedback relaxation training. (For transcript of 
thermal feedback training meenuctionss see Apvendix B.) 
Subjects in group 3 received no relaxation training 
instructions. (For transcript of no relaxation training 
instructions, see Appendix C.) Following the subject 
preparation phase of each treatment session, Subjects 
in group 1 received EMG feedback, subjects in grounv 2 
received thermal feedback and subjects in groun 3 
attempted to relax without any type of feedback. 

Upon completion of the measuring and recording 


phase of the last treatment session, and the removal 
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of the probe and electrodes, each subject was directed 
to complete the scales of the STAIC as follows: 

“Before you leave, X, I want van to complete these 

two questionnaires. I will read the directions aloud 
for the first:‘one, while you read them silently." 
(Standardized directions for the A-Trait scale of the 
STAIC read aloud by experimenter.) "Now, go ahead 

and let me know when you have finished the first 
questionnaire.” (Subject completes scale.) "I will 
now read the directions aloud for the second 
questionnaire, while you read them silently." 
(Standardized directions for the A-State scale of the 
STAIC read aloud by the exverimenter.) "Now, go ahead 
and let me know when you have finished the second 
questionnaire." (Subject completes scale.) The scores 
obtained on the STAIC, at this time, served as indicators 


of final treatment trait and state anxiety levels. 


Instrumentation 

STAIC, A-State scale. The A-State Clormoc=1)) 
scale of the STAIC, which is designed for use with 
nine to twelve year old children, was used aS a measure 
of state anxiety in the present study. The STAIC, 
A-State scale comprises 20 items pertaining to the 
respondent's feelings at the time of testing. The 


20 items of the A-State scale were selected from 33 


items derived from an examination of the State-Trait 
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Anxiety Inventory (STAI) for adults and other 
inventories designed to measure anxiety in children. 
Selection of the final set of items for the DLAIC, 
A-State scale was made according to the joint 
considerations of internal consistency and construct 
validity (Spielberger, 1973). Respondents to the 
STAIC, A-State scale are required to select one of 
three alternative choices for each item, by placing 
an X in the box in front of the word or phrase that 
best describes them at the time. Each choice for which 
agreement is dnduoguea receives the appropriate scale 
value. High scores on the STAIC, A-State scale are 
indicative of elevations in anxiety at the time of 
testing (Spielberger, 1973). 

Spielberger (1973) has provided evidence bearing 
on the construct validity of the STAIC, A-State scale 
for a Samole of 913 fourth, fifth and sixth gerade 
students, who were administered the STAIC, A-State 
scale with the standard instructions (NORM condition) 
and then asked to respond to the STAIC, A-State scale 
according to how they believed they would feel just 
before the final examination in an important subject 
(TEST condition.) AS anticipated, Spielberger (1973) 
found that the “mean scores for the A-State scale were 
considerably higher in the TEST condition...than in 
the NORM condition (p. 9)." Furthermore, each 
individual item significantly discriminated eataeen the 
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NORM and TEST conditions for both the males and 
females (Spielberger, 1973). Reliability data for 
the STAIC, A-State scale is available in the forn 
of stability and alpha coefficients. Based on the 
STAIC, A-State scores of 246 fourth, fifth and sixth 
grade students, test-retest correlations for the 
STAIC, A-State scale were .31 for males and .47 for 
females (Svielberger, 1973). These, stability 
coefficients are quite low, as could be expected for 
a measure deSigned to be sensitive to the influence 
of situational factors. However, alpha coefficients 
for the STAIC, A-State scale, based on the STAIC, 
A-State aria t ores of the same 246 students, were 
-82 for males and .87 for females (Spielberger, 1973). 
As Spielberger (1973) indicates, given the transitory 
nature of state anxiety, this measure of internal 
consistency would appear to provide a more meaningful 
index of reliability than test-retest correlations. 
STAIC, A-Trait scale. The A-Trait (form C-2) 
scale of the STAIC, which was also constructed for 
use with upper elementary children, was used as a 
measure of trait anxiety in the present study. The 
20 items of the STAIC; A«Trait scale relate to the 
way the respondent generally feels. The majority of 
these items were selected from 40 preliminary A-Trait 
{tems developed on the basis of an examination of stihe 


STAI tand Lother inventories designed to measure anxiety 
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among children. The final selection of items for the 
STAIC, A-Trait scale was based on the combined criteria 
of internal consistency and concurrent validity 
(Spielberger, 1973). The STAIC, A-Trait scale requires 
the child to resnond to each item by indicating the 
frequency of occurrence of the behavior described by 
that item.. In responding to the STAIC, A-Trait scale, 
the child is instructed to select one of three 
alternative choices by placing an X in the box in 

front of the word that best describes the frequency of 
the behavior under consideration. Fach chotee if omowhich 
agreement is indicated receives the approvriate scale 
Value. High scores on the STAIC, A-Trait scale are 
indicative of a high degree of anxiety proneness 
(Spielberger, 1973). 

Evidence of the concurrent validity of the STAIC, 
A-Trait scale is shown by its correlations with the 
Children's Manifest Anxiety Scale (Castaneda, McCandless, & 
Palermo, 1956) and the General Anxiety Scale for Children 
(Sarason, Davidson, Lighthall, Waite, & Ruebush, 1960). 
live: isamplenof 75 fourth yf iith and) simthiwrade, children, 
the STAIC, A-Trait scale correlated .75 with the Children's 
Manifest Anxiety Scale and .63 with the General Anxiety 
Scale for Children (Platzek, 1970). Further validity 
data has been presented by Spielbersger (19:33 }jecwnoe 
reported correlations between the STAIC, A-Trait scale 


and the California Achitevenent Test, for groups of 80 to 
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140 fourth, fifth and Sixth grade children; as might 

be expected, aa the correlations were negative, ranging 
from - .13 to - .37. Spielberger (1973) has also 
furnished reliability data for the STAIC, A-Trait scale, 
in the form of stability and alvha coefficients. Based 
on thee STATIC, A-Traitsscale, scores» ofs246 fourth, fifth 
and sixth grade students, the test-retest correlations 
were .65 for males and .71 for females, and the alvha 
coefficients were .78 for males and .81 for females 
(Spielberger, 1973). 

Flectromyograph. An Autogen 1500 feedback nyograph, 
capable of accurately registering EMG activity changes of 
4:0 microvolts (UV), was used to monitor EMG activity in 
the frontal region. The main component of the 
electronyograph was a differential amplifier with low 
internal noise levels (.10 ~V noise). Incorporated into 
the electromyograph was a band pass filter for the 
rejection of EEG and electrocardiographic (ECG) artifacts. 
The electronyogravh had high common mode and 60 hertz (Hz) 
rejection characteristics and was equipped with shielded 
electrode cables to reduce external electrical 
interference (Autogenic Systems Incorvorated, 1976). 
Silver/silver chloride electrodes, embedded in plastic 
insulator discs, were used to detect the MAPS. Biogel 
biopotential contact medium was used in the cups of the 
electrodes, which were attached to the skin with 


donut-shaped adhesive discs. 
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Thermometer. An Autogen 2000 feedback thernometer, 
capable of accurately registering temperature chances of 
-02'F, was used to monitor digital skin temperature. 
Incorporated into the thermometer was a summing amplifier, 
which converted the transduced electrical resistances into 
DC voltages and boosted them proportional to absolute 
temperature. The thermometer also contained filters, which 
attenuated all signal information greater than 1 kz, 
for the rejection of static electricity and other forms 
of higher frequency electrical interference. A Yellow 
Springs Instrument temperature probe was used with the 
thermometer. At the tip of the temperature probe was an 
epoxy-coated preciSion linear thermistor, which served 
as the temperature sensor (Autogenic Systems Incorporated, 
1976). Micropore tape was used to attach the temperature 
probe to the finger. 

Dermogravh. An Autogen 3000 skin conductance 
feedback dermogravh, capable of registering conductance 
ned ae of .01 micromhos (~imho), was used to monitor 
plantar skin conductance level. This instrument applied 
an’ AC ‘current, “in the form ‘of a 10 Hz sine wave; which 
had no high frequency subdominant comvonents that could 
be picked uv throueh the electronyograph. Incorporated 
into the dermograph was an external control system, which 
balanced the amount of current entering the skin through 
the first active electrode with that taken out by the 


second active electrode. In addition, the dermograph had 
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high common mode and 60 Hz rejection characteristics 
(Autogenic Systems Incorporated, 1976). Silver/silver 
chloride electrodes, embedded in plastic insulator discs, 
were used with the dermograph. These electrodes were 
used with Biogel contact medium and attached to the skin 
by means of donut-Shaved adhesive discs, 

Digital integrator. An Autogen 5100 digital 
integrator was used to conpute average EMG activity 
in microvolts, average skin temperature in degrees 
Fahrenheit and average skin conductance level in micromhos, 
over the selected time intervals. Functions 2, 3, and 4 
of the integrator were used for the inputs of the 
Piece peer een the thermometer and the dermogranph, 
respectively. Standard RCA phono male cables were used to 
connect the electromyograph, the thermometer and the 
dermograph to the integrator. The integrator presented 
average EMG activity, average skin temperature and average 
skin conductance level ona digital readout. 

Visual feedback system. An Autogen 7000 light 
feedback disvlay was used in conjunction with the 
Autogen 1500 feedback myograph and the Autogen 2000 
feedback thermometer to vrovide diamond light feedback 
to the EMG feedback subjects (group 1) and the thermal 
feedback subjects (grouv 2), respectively. Standard RCA 
phono cables were used to connect the electromyogranvh 
and thermometer to inputs 1 and 2 of the Autogen 7000, 


respectively (Autozenic Systems Incorporated, 1979). 
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CHAPTER IV 
ANALYSIS, FINDINGS AND CONCLUSIONS 


Basically, Chapter IV comprises a restatement 
of the hyvotheses delineated in Chapter II, together 
with a presentation of the related findings and 
conclusions. In order to test the hypothesized effects 
of the different tynes of relaxation training, one 
way analyses of variance (Ferguson, 1971, pouco lt) 
and, where indicated, Bartlett's test for homogeneity 
of variance (Winer, 1971, p. 208) were applied to 
the data of the final treatment sessions. In cases 
where the Bartlett test revealed inequality of 
variance between the groups, an avpropriate transformation 
of the data was made (Ferguson, 1971, vo. 202). Where 
the transformations did not result in homogeneity 
of variance between the grouns, the Kruskal-Wallis 
one way analysis of variance by ranks (Ferguson, 1971, 
p. 331) and, where applicable, the Mann-Whitney U test 
(Seigel, 1956, p. 116) were used to analyze the data 
of the final treatment Seect One. However, prior to 
testing the specific hypotheses, one way analyses of 
variance were used to examine the pretreatment data. 

Table 1 shows the means and Standard deviations 
of the pretreatment scores for the three grouns. 

With reference to Table 2, one way analyses of 


variance indicated that there was no Significant 
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TABLE 1 


SUMMARY OF PRETREATMENT DATA 


PTS eI ET NF ADT ERED EER AY ET ETO STERNER FA TNE Bt SORE NO BE BIE AE EEO OSI POE EAT oN 
SORA mM PRM EEO ES PRIA EDT NIE PLEA OTSEGO ET ETT LL, 


EMG ACTIVITY (pV) . 
GROUP MEAN SDN 


PROMS LTE ATE A 


1 EMG FEEDBACK B21. 7 eed 1S 
2 THERMAL FEEDBACK 3.34 1. 36 18 
3. CONTROL 3. eH pA ie! 18 


SKIN TEMPERATURE ('F) 
GROUP MEAN «9 oD N 


4 EMG FEEDBACK O1561 4.81 18 


2 THERMAL FEEDBACK 92.06 3. 54 18 


3. CONTROL 91.58 6.25 1° 26 
SKIN CONDUCTANCE (jumho) 
GROUP MEAN SD N 
1) EMG FEEDBACK £6.09 D3. 89 18 


2 THERMAL FEEDBACK 22.07 9.60 18 
3. CONTROL (aaa aS Vo 12,209 18 


TRAIT ANXIETY 
GROUP MEAN ren): N 


1 EMG FEEDBACK Bt Ai/ S229 18 
2 THERMAL FEEDBACK S56 3.88 18 


3.» CONTROL BSs0/ G.22 Qe. 


STATE ANXIETY 


GROUP MEAN oO) B N 
EEL AF LT CAT COELIAC LO PAL EILEEN LEE LE TET EN IED SALLI STOLL ELI EN AEE TES LONE EO A, 
1 EMG FEEDBACK eal 5.23 18 


2 THERMAL FEEDBACK 50.17 3.91 18 


3 CONTROL es /as mr i 18 
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difference between the pretreatnent neans of the 


three grouos on any of the five devendent variables. 
HYPOTHESIS: i 


The EMG feedback group, in contrast with the 
thermal feedback erouv and the control geroup, wild 
demonstrate a lower level of muscle tension in the 
frontal region. 

Table 3 shows the: means and standard deviations 
of the final treatment EMG activity scores for the 


three groups. 


TABLE 3 


SUMMARY OF FINAL TREATMENT EMG ACTIVITY (nV) 


BERD FRAT ASI LEAN ROK UNI AREAL LEE LIED, ALAC AG PLES CREA ROM 0 SABRI RAI LS 


UA TORO 


_ EG eT Sd " SEY 


LORE ILL OOO] . EXOT, : 


GROUP MEAN S$D N 


(PTE R eFC G OY IP AT RACR E OP  RORLE WY BE As  RAR 


SOA FES HE 


1 EMG FEEDBACK 2.08 76 18 


2 THERMAL FEEDBACK 3200 yah 18 
3:7 CONTROL Sys: 1.48 18 


A one way analysis of varilanée Showed that there 
was a sSienificant difference between the final 
treatment EMG activity means of the three groups 
CPe=t6r645 p< .01). However, the Bartlett test 
revealed that homogeneity of variance did not exist 
between the three srouvs X% = 6. Dhar Cen 015) 
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(Ferguson, 1971, pv. 220) did not result in equality 
hor variance between the three crouns, as indicated 
by the Bartlett test Oo = 7-58, 0-05), the 
Kruskal-Wallis one way analysis by ranks was avplied 
to the final treatment EMG activity data. Referring 
to Table 4, the Kruskal-Wallis one way analysis by 
ranks indicated an overall Significant difference 
between the three groups with respect to averages 


heey LA Pian < 01). 


TABLE 4 


KRUSKAL-WALLIS ANALYSIS OF VARIANCE FOR 
FINAL TREATMENT EMG ACTIVITY (mV) _ 


ATE PARES 


SUMS OF DEGREES OF H CORRECTED PROBABILITY 


RANKS FREEDOM H 
Ry = 306.00 | a | 
Ro = 657.00 

e522 .00 2 14.07 14.07 Dec. 0t 


R3 


With reference to Table 5, paired comparisons 
between the three grouvs, using the Mann-Whitney 
U.test, indicated.significant.differences, -inathe 
predicted direction, between the EMG and thermal 
feedback groups (U = 36, sg .01) and between the EMG 
feedback and control groups (U = 99, p< +05) 


Conclusion 


Statistical analysis of the data confirmed that 


the EMG feedback croup, in contrast with the thermal 
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feedback group and the control group, demonstrated 
a lower level of muscle tension in the frontal 


- region 


TABLE 5 


SUMMARY OF MANN-WHITNEY U TESTS FOR 
PINAL TREATMENT EMG ACTIVITY (,V) 
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HYPOTHESIS 2 


There will be no difference in level of muscle 
tension in the frontal region between the thermal 
feedback grounv and the control group. 

Findings 

As Table 5 Shows, the Mann-Whitney U test 
indicated that there was no Significant difference 
between the thermal feedback id control groups 
GU or o> EOS). 

Conclusion 


On the basis of this result, it was possible 
to confirm the hypothesis that there would be no 
difference in level of muscle tension in the 


frontal rerion between the thermal feedback 
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group and the control group. 
HYPOTHES Ton 3 


The thermal feedback group, compared with the 
EMG feedback sroup and the control group, will show 
a higher level of skin temperature. 

Table 6 shows the means and standard deviations 
of the final treatment skin temperature scores for 


the three groups. 


TABLE 6 


SUMMARY OF FINAL TREATMENT 
SKIN TEMPERATURE DATA a 


RAT ELLEN LER LOLD OPT 


‘GROUP Paina, >) Die LN 
1 EMG FEEDBACK 91.47 Wal es 


2 THERMAL FEEDBACK Oe: 3.94 18 


Sus CONTROL 91.89 4,31 18 


As Table 7 indicates, a one way analysis of 
variance Showed that there was no Significant 


aifference between the final treatment skin temperature 
means of the three groups (F = .33, p> OES Ke 


Conclusion 


On the basis of this analysis, Hypothesis 3 


was rejected. 
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HYPOTHESIS 4 


There will be no difference in skin temperature 
between the EMG feedback group and the control group. 
Findings 

As Table 7 indicates, a one way analysis of 
variance Showed that there was no significant 
difference between the final treatment skin 


temperature means (F = .33, Lr ~05). 


TABLE 7 


ANALYSIS OF VARIANCE FOR FINAL TREAT MENT SKIN TEMPERATURE oes), 


ERIS BN BARMAN OIET! ALTE RTE VSM SEI MBL I RET ILS S he PLY IAT Ph 
MDI A ead Reet Bi earl ak or a DARA ESD 7 OMEN ER, I DAT To BT ENA te Wie Wi te nk SS oS CEES Ca TO OER tae Da 


SOURCE OF SUM OF DEGREES: OF VARIANCE F PROBABILITY 


VARIATION SQUARES FREEDOM ESTIMATE 
BETWEEN 10.44 2 ie 
WITHIN 805.25 es) 15479 233 p>: .05 
Conclusion 


The conclusion warranted on the basis of this 
analysis is thst there was, indeed, no 
aifference in skin temversature between the EMG 


feedback groun and the control group 
HYPOTRESISs5 


There will be no difference in Skin conductance 
level between the three sroups. 


Findinss 


Table 8 shows the means and standard deviations 
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of the final treatment skin conductance scores for 


the three prouns. 


TABLE 8 


SUMMARY OF FINAL TREATMENT SKIN CONDUCTANCE DATA (~amho ) 


SEAT ARAN ee TF FPN DA RTOS ENN LL LENE SEED te OSE ED 
EL Bir $e3 ROR ROL 


GROUP MEAN SD. N 
1 EMG FEEDBACK 24, Sox1 AY. Janes 


2 THERMAL FEEDBACK 27.55 £14.08 18 
3. CONTROL F075.) Hoe 18° 


PTTL NEE LY REDE TRIES ILL TR FT SE MR IS Se 


EIR, OPE CENT IN 


Referrine to Table 9, a one way analysis of 
variance showed that there was no Significant 
difference between the finel treatment skin conductance 


means of the three groups (F = 3.09, p> .05) 


TABLE 9 


ANALYSIS OF VARIANCE FOR FINAL TREATMENT SKIN CONDUCTANCE (aho ) 
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SOURCE OF SUM OF DEGREES OF VARIANCE F PROBABILITY 
VARIATION SQUARES FREEDOM ESTIMATE 
BETWEEN 730.08 2 365.04 
WITHIN 6026.68 = Se! 1S cel? 3.09 Ds OS 
Conclusion 


Statistical enalysis of the data confirmed that 
there was no difference in Skin conductance level 


between the three groups. 
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HYPOTHESIS 6 


There will be no difference in level of trait 
anxiety between the three groups. 
Findings 

Table 10 Shows the means and standard deviations 
of the final treatment trait anxiety scores for the 


three groups. 


TABLE 10 
SUMMARY OF FINAL TREATMENT TRAIT ANXIETY DATA 


(ALE STEELE IH, POND LBD DELLE EDEL BRAM ILI ELE RGAE AEA GLIAL LES, 


GROUP MEAN sapords x 


UNF TERE! 


1 EMG FEEDBACK 29.00 6.06 18 
2 THERMAL FEEDBACK 32.50 5.07 18 
3 CONTROL Ba4 5.90 18 


IOC AAT 


As table 11 shows, a one way analysis of variance 
indicated that there was no Significant difference 
between the final treatment trait anxiety means of 
the three groups (F = 2.94, p> .05). 

| TABLE 11 


ANALYSIS OF VARIANCE FOR FINAL TREATMENT TRAIT ANXIETY 
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SOURCE OF SUM OF DEGREES OF VARIANCE F PROBABILITY 
VARIATION SQUARES FREEDOM ESTIMATE 

BETWEEN 190.34 2 95.17 

WITHIN 1652.50 51 32.40 2.948 P> .05 
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Conclusion 
Statistical analysis of the data confirmed that 
there was no difference in level of trait anxiety 


between the three groups. 
HYPOTHESIS. 7 


There will be no difference in level of state 
anxiety between the three rerouns. 
Findings 

Table 12 shows the means and standard deviations 
of the final treatment state anxiety scores for the 


three groups. 


TABLE 12 
_SUMMARY OF PINAL TREATMENT STATS ANXIETY DATA — 
eh Grou  MMMEAN’ 4,99 D  gNS 
1 EMG FEEDBACK | 26.83 46h 18 


2 THERMAL FEEDBACK 20.67 3301 18 
3 CONTROL Zoe 72 5.61 18 


A one way analysis of variance Showed that there 
was a Significant difference between the final 
treatment state anxiety means of the three grouns 
Ch= 4.5, 0 .05). However, the Bartlett test 
revealed that homogeneity of variance did not exist 
between ‘ae three srouvs Oo’ = 6.06, p< 05). 
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result in equality of variance between the three rroups, 


as indicated by the Bartlett test eG =" LOOT. p< .01), 


the Kruskal-Wallis one way analysis of variance by 
ranks was avvlied to the final treatment state anxiety 
data. AS Table 13 shows, the Kruskal-Wallis one way 
analysis of variance by ranks indicated that there 

waS no Significant difference between the three sroups 


with respect to averares (H = 5.70, p> SOS 5 


TABLE 13 


KRUSKAL-WALLIS ANALYSIS OF VARIANCE FOR 
FINAL’ TREATMENT STATE ANXIETY 


SUMS OF DEGREES OF H CORRECTED “PROBABILITY 
RANKS FREEDOM H 


RE DFE TG | 


Wa TIT ey, 


TAS 


428.50 


if 


624,50 


i 


432.00 2 5.65 5.70 ese Ol 


FOLLETT LIM js is SERIO PNT 


Conclusion 


On the basis of this analysis, it was confirmed that 
there was no difference in level of state anxiety between 


the three groups. 
CONCLUSIONS 


In summary, the above findings suggest the following 


conclusions: 


0 a As predicted, the EMG feedback training was successful 


as a specific technique, as Shown by the finding that 
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the EMG feedback grouv, in contrast with the thermal 
feedback ara sbieren gxrouvs, demonstrated a lower 
level of muscle tension in the frontal Renton: as & 
conSequence of training. In other words, the EMG 
feedback group mastered the EMG feedback training. 
As anticipated, the EMG feedback training was 


not effective as s general relaxation training 


. technique, as evidenced by the finding that the 


EMG feedback group, in compariSon with the 
control group, did not exhibit a higher level 


of skin temvoerature or lower levels of skin 


conductance, trait anxiety and state anxiety, 


as a result of training. 

Therefore, as predicted, the EMG feedback 
training exhibited specificity of training 
effect. 

Contrary to expectation, the thermal feedback 
training was not mastered by the thermal 
feedback grounv, aS demonstrated by the finding 
that the thermal feedback sroun, comoared with 
the EMG feedback and control groups, did not 
show a higher level of skin tennerature, aS a 
consequence of training. Therefore, in this 


instance, the thermal feedback training was not 


, effective as a specific technique. 


Since the thermal feedback group did not master 


the thermal feedback training, no conclusion could 
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be drawn regarding the effectiveness of thermal 
feedback training aS a general relaxation 


training technique. 
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CHAPTER V 
DISCUSSION AND IMPLICATIONS 


The main purpose of this research was to investigate 
the effectiveness of EMG and thermal feedback training 
as general relaxation training techniques for children. 
In general terms, the study involved an examination of 
the effects of EMG end thermal feedback training on 
measures of phySiological and psychological arousal. 
More Specifically, of concern was the effect of 
Successful EMG feedback training on skin temverature, 
Skin conductance, trait anxiety and state anxiety, 
and with the effect of successful thermal feedback 
training on EMG activity, skin. conductance,,trait 
anxiety and state anxiety. In Chapter V, the results 
of this study) are discussed, both in terms.of the 
research objectives snd in relation to some of the 
theoretical and practical issues in the area of 
biofeedback training for children. Following the 
discussion, some implications for further research 


and education are outlined. 
DISCUSSION 


EMG Feedback Relaxation Training as a General Relaxation 


training wlechniquesfioreChi loner 
As noted in Ghapter 1, iteis frequentiy iaessumed 


that frontal EMG feedback relaxation training is effective 
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as a general relaxation training technique. Expressed 
differently, it 1s commonly Supposed that successful 
frontal EMG feedback relaxation training is associated 
with a reduction in physiological and osycholosical 
earousals "On thesbasis of this notion it has been 
recommended that children receive frontal EMG feedback 
relaxation training in the schools, as a form of 
protection against the subsequent developnent of 
emotional and voSychosomatic disorders (Engelhardt, 
1978; Volpe, 1975). However, studies conducted with 
normal adults strongly Sugeest that the effects of 
frontal EMG feedback relaxation training are quite 
limited, even within the skeletal musculature 
(Alexander, 1975; Freedman et al., 1977), that frontal 
EMG feedback relaxation training is generally no more 
effective than control procedures in reducing anxiety 
(Mehearg & Eschette, 1975; Ohno et al., 1978), and 
that frontal EMG feedback relaxation training does 

not Significantly influence autonomic variables 

(Fee & Girdano, 1978; Ohno et al., 1978). Since 

there iS no compelling reason rs expect the 
psychovhySiological effects of frontal EMG feedback 
relaxation training among children to be markedly 
different fron those among adults, it is difficult 

to understand how frontal EMG feedback relaxation 
training can function as an effective general 


relaxation training technique for children. In the 
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present study, therefore, it was hyvothesized that 
frontal EMG basa beck relaxation training would reduce 
muscle tension in the frontal rezion, but would not 
Significantly influence skin temperature, skin 
conductance, trait anxiety and state anxiety. As 
predictedyethestindinges of the current Study indicated 
that frontal EMG feedback relaxation training did 
reduce muscle tension in the frontal region, but 

did not significantly affect either the autonomic 
variables or the anxiety measures, thereby lending 
Support to the idea that frontal EMG feedback 
relaxation training, alone, is ineffective as a 


general relaxation training technique for children. 


dhermal Feedback Relaxation Training as a General 
Relaxation Training. Technique for Children 

AS previously noted, it iS alSo commonly assumed 
that successful thermal feedback relaxation training 
is effective as a general relaxation training technique. 
In view of the possible benefits to be derived from 
early training in general relaxation, it has been 
proposed that children receive thermal feedback 
relaxation training in the schools (Engelhardt, 1978). 
However, the limited nunber of controlled studies that 
have investigated the effects of thermal feedback 
Perevation training among normal adults suggest that 


this technique has circumscribed effects even within 
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the vascular system (Elder et al., 1977) and that 
thermal feedback relaxation training exerts no 
Significant influence on other bodily systems (Elder 
et al., 1977; Stoffer et al., 1977). In the current 
Study, therefore, it was hypothesized that thermal 
feedback relaxation training would increase skin 
temperature at the training site, but would have no 
appreciable effect on EMG activity, skin conductance, 
trait anxiety and state anxiety. Contrary to 
prediction, the thermal feedback relaxation training 
was not successful, that is, there was no Significant 
difference in skin temperature, at the training site, 
between the epee feedback relaxation training group 
and the control group. Therefore, the hypothesis that 
Successful thermal feedback relaxation training is 
ineffective as a general relaxation training technique 
could not be tested. 

The finding that thermal feedback relaxation 
training was not mastered by the subjects in the 
present study was somewhat surprising, in view of the 
claim that normal children rapidly achieve self-regulation 
of peripheral skin temverature through thermal feedback 
training (Hunter, Russell, Russell, & Zimmerman, 1976; 
Loughry-Machado & Suter, 1979; Lynch et al., 19.76). 
However, as Kaplan and Crawford (1979) indicate, the 
determination of the attainment of self-regulation of 


peripheral skin temperature can be dif ficult.» since 
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Skin temperature is affected by such a variety of 
internal and external factors. With this caution in 
mind, it 1s important to note that none of the 
published studies of thermal feedback training among 
normal children have included a no-feedback control 
erouv (Hunter et al., 1976; Loughry-Machado & Suter, 
1979: Lyneh & Schuri, 1978: Lynch et al., 1976). 
Therefore, any skin temperature changes observed 

in these studieS cannot, with any degree of certainty, 
be attributed to thermal feedback training. This may 
well explain why Lynch and Schuri (1978), in an 
extension of an earlier study (Lynch et al., 1976), 
were unable to replicate their previous positive 
findings. In any case, the ease with which normal 
children master thermal feedback training apnvears 
questionable, particularly in terms of the findings 
of the current study. 

Turning, briefly, to a consideration of thermal 
feedback studies conducted with normal adults, it 
seems that self-rezulation-of skin temverature has 
been adequately demonstrated. Elder et al. CR) 
Stoffer et al. (1977) and Thompson and Russell (1976), 
for example, have revorted significant Skin temperature 
differences between thermal feedback subjects and 
no-feedback controls. Nevertheless, as Taub (1977) 
has indicated, experimenters have reported varying 


degrees of success with resvect to the mastery of 
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thermal feedback training. 

| A number of factors appear to influence the 
mastery of thermal feedback training among normal 
adults, some of which have possible relevance to the 
findings of the present study. Among these factors 
is the method of control used by the subject. 
Thompson and Russell (1976), for instance, found that 
& group of normal adults reported visual imagery of 
scenes associated with vohysical heat as the most 
productive method of control. Unfortunately, it was 
not a predetermined objective of the present study 
to investigate the strategies of control adopted 

by the hema feedback subjects. Nevertheless, 
upon comvletion of the study, the thermal feedback 
Subjects were asked what they thought or did to try 
to make the feedback light move in the correct 
direction. The responses to this line of questioning 
fell into four categories. Approximately 56% of the 
Subjects said they didn't know what control strategy 
they had used, about 22% revorted that they had 
focused attention on their dominant hand and willed 
it to get warmer, roughly 11% intimated that they 
had willed the light to move in the prescribed 
direction and the remaining 11% indicated that they 
had.tried to ignore their dominant hand. There was, 
however, no mention of the use of the type of visual 


{imagery described by Thompson and Russel] (1976). 
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At this juncture, it should also be observed that 

a number of the thermal feedback subjects, in an 
apparent attempt to achieve self-regulation of 

skin temperature, altered the position of their 
dominant hand during training. Of course, due 

to the time lapse between the thermal feedback 
training and the questioning regarding control 
strategies, the responses cannot be viewed as highly 
valid indicators of the methods of control actually 
used by the subjects. Nevertheless, further 
investigation of the control strategies used by 
normal children during thermal feedback training 
appears warnenten: 

Another factor that seems to influence 
self-regulation of skin temperature, and which avnvears 
relevant ‘to’ fhe current discussion, is attitude 
toward the task. Kaplan and Crawford (1979), Roberts 
and Schuler (1974) and Taub (1997) have all noted the 
detrimental effect of skevticism on the mastery of 
thermal feedback training among adults. While no 
Systematic attempvt was made to measure attitude 
toward the task in the present study, {t was observed 
that a number of the thermal feedback subjects exhibited 
a skeotical attitude, either verbally or by means of 
facial expression, toward self-regulation of skin 
temperature. Interestingly, such skepticism was not 


observed among the EMG feedback subjects in relation 


Vial 


up tg 
Die a 
BSAA: 


at £ f Sars 
{ 
he 4 
a i yeu eg Ny fi 
by OA. 
vamos deepal a iShihet 
| ae 7 i i ine EN me at es me 
uhatts ont bowie skball aba pila 
Ps ia rhe " “i Anya eae head 
p eye a + = tf rte: it 4 ori: site tons 


Rae ui he 


; - a a ar a 
3 BISAG RAs ~iS comtieorate 
LEME I) Gee, ot i { Sas, Tg a testi whl ) ay | 
| . i Ls - : i oat ®. a mite e 


; cra ‘“) ) ‘ * vi “4 bie all tye a ; 


= 
—_< 
—+ 
xX 
< 
4 
Ae 


adity wie yan 
i vn servi ater 
panei : ‘inh of ages ye aad * ses ot #9 Asien | 


Lama a to Las . — Ti die aetna Bi i i dh ste koe ats 


i . ath 


aby has @ f° nod is u (wit i 2: trie ia ‘nel i. ot tens fate 
AMEE i sine Fsommcea ae “9 nity rani _ 


re ho» , Peyet ny gy Ws at ey * 


7 


)¢ nee ae eth: soon oe 
i” 10 fos gt pants fi dommirte 
wi aL iw og af 0 ‘aoa eae sors 


Stir: tf vy nM 


PSS) Ooty 
} 


pats tet tera Cesta phot al 
> 


Aco 19 pian 


Ta ii sof a 


Diy lS 


er tp ‘tiated 
ys rv ae a | 


to their task. Possibly, the attitude of some of 
the thermal feedback subjects was a reflection of the 
traditional view that autonomic responses are not 
susceptible to voluntary control. In any case, it 
would be valuable to make a systematic study of the 
relationship between attitude toward the task and 
mastery of thermal feedback training among normal 


children. 
IMPLICATIONS 


Research Impvlications 
A number of implications for further research 

are suggested by the preceding discussion. These 

research implications may be delineated as follows: 

1. There is a need for more well-controlled studies 
of the vsychophysiological effects of frontal 
EMG feedback relaxation training among nornal 
children. 

Cae Investigations designed to determine the factors 
inflvencine the mastery of thermal feedback 
relaxation training, eons normal children, 
are needed. 


3 Research concerning the psychophystological 


effects of successful thernal feedback relaxation 


training, anong normal children, is also 


indicated. 
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Practical implications 
For the educator, the results of the present 

Study entail the following practical implications: 

1. Frontal EMG feedback relaxation training, alone, 
would appear to be ineffective as a general 
relaxation training technique for school children. 

os Thermal feedback relaxation training should not 
be construed to be a general relaxation 
training technique for use in schools, until 


Such capacity has been demonstrated. 
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APPENDICES 


A. Transcriot of EMG Feedback Training Instructions 
Deel On hy Who BY OU need to use the washroom before 
we Start? I want you to take off your shoes and socks 
and sit on this chair, while I measure how well you are 
relaxing." (Probe and electrodes attached.) "Today, I 
want you to watch this diamond light display, which 
Shows the tension in your forehead." (Autogen 7000 
light display indicated.) "When your forehead is 
relaxing. ne Licht will travel around the diamond in 
this ditection.” ((pirection indicated.) "But, when 
your forehead is getting tense, the light will change 
direction and travel around the diamond this way." 
(Direction indicated.) "Your task is to keep the light 
MOVIN lets Girectlon. witnoutl Letting it isiip baci, 
because this means that your forehead is getting less 
tense and that you are relaxing. Any questions? Are 
you comfortable? Then we'll begin." 
B. Transcrint of Thermal Feedback Training Instructions 
"Hello, X. Do you need to use the washroom before 
we start? I want you to take off your Shoes and socks 
and sit on this chair, while I measure how well you are 
relaxing." (Probe and electrodes attached.) "Today, I 
want you to watch this diamond light display, which 
shows the temverature of your hand." (Autogen 7000 


light display indicated.) "When your hand is getting 
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warmer, the light will travel around the diamond in 
this direction." -(Direction indicated.) "But, when 
your hand is getting cooler, the light will change 
direction and travel around the diamond this way." 
(Direction indicated.) "Your task is to keep the light 
moving in this direction, without letting it slip back, 
because this means that your hand is getting warmer 
and that you are relaxing. Any questions? Are 
you comfortable? Then we'll begin." 
C. Transcrinot of No Relaxation Training Instructions 
"Hello, X. Do you need to use the washroom before 
we Start? I want you to take off your shoes and socks 
and sit on this chair, while I measure how well you are 
relaxing." (Probe and electrodes attached.) "Today, I 
want you to relax as completely as you can, but do not 
go to sleep or close your eyes. Any questions? Are 


you comfortable? Then we'll begin." 
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